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ON  LIGATURE  OF  THE  PEDICLE  IN  OVARI- 
OTOMY. 


By  Alban  Doran,  F.R.C.S., 

SUHGKON  TO  THE  SAMAEITAN  FEEE  HOSPITAL. 

(Received  May  5th,  1892.) 

(Abstract.) 

A CASE  is  described  where  the  patient  died  of  phthisis  eight 
years  after  ovaiiotomy  had  been  performed  by  the  author. 

Experience  has  justified  the  opinion  of  some  of  the  earlier 
ovariotomists  that  the  ligature  is  the  best  method  for  securing 
the  pedicle.  China  twist  silk  must  be  used,  and  it  must  not  be 
too  thick  or  too  thin  to  make  a good  deep  groove  in  the  pedicle 
when  tied  firmly.  The  simplest  loop  and  knot  are  the  safest. 
The  outer  border  should  always  be  secured  separately  whenever 
the  pedicle  is  broad  or  short,  and  in  long  pedicles  where  the 
ovarian  vessels  are  large. 

The  early  union  of  the  tissues  bulging  over  the  ligatm*e  is 
well  known.  The  absorption  of  the  ligature  has  been  authenti- 
cated by  Ballance  and  Edmunds,  who,  in  a case  where  the  patient 
died  eighteen  months  after  ovariotomy,  discovered  the  knot  only 
of  the  ligature,  the  loop  having  been  absorbed.  The  gradual 
destruction  of  the  silk  by  leucocytes  getting  between  the  fibres 
has  been  plainly  demonstrated  in  the  case  of  arteries.  The 
ovarian  pedicle  is  still  better  placed  to  allow  that  process  to  go 
on  undisturbed. 

Alleged  disadvantages  of  the  ligature  are  mostly  due  to  its 
unskilful  application,  rough  handling,  too  thick  silk,  or  compli- 
cated  knots.  The  pedicle  of  an  ovary  and  tube  removed  for 
chronic  inflammatory  changes  is  less  favourable  for  ligature  than 
is  the  pedicle  of  a cystic  or  solid  tumour  of  the  ovary. 

An  analysis  is  given  of  cases  quoted  in  text-books  and  else- 
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where  to  show  the  supposed  disadvantages  of  the  ligature.  In 
some,  the  jjedicle  was  uot  that  of  an  ovarian  tumour,  or  the  liga- 
ture was  not  entirely  sunk  in  the  peritoneal  cavity,  or  was  made 
of  very  thick  silk. 

In  conclusion,  evidence  and  experience  are  in  favour  of  the 
ligature  for  general  use,  as  the  best  method  for  securing  the 
pedicle  when  ovarian  tumours  are  removed. 

This  communication  is  based  upon  a specimen  of  the 
pedicle  of  an  ovarian  cyst.  The  patient  survived  eight 
years  after  I removed  the  tumour^  her  death  being  due  to 
phthisis. 

H.  L — , aged  32,  a very  robust  single  woman,  mana- 
geress of  a laundry  establishment  in  the  suburbs,  first 
came  under  my  care  in  July,  1883.  A large  tumour 
distended  the  abdomen.  On  July  30th  I operated  in  a 
nursing  home,  removing  a bulky  multilocular  tumour  of 
the  left  ovary.  The  pedicle  was  very  broad  and  rather 
short.  I secured  the  ovarian  vessels  in  the  outer  border 
with  a No.  1 China-twist  silk  ligature.  The  centre  of  the 
pedicle  was  transfixed  with  a needle  bearing  No.  3 silk 
and  tied  in  the  usual  manner  ; the  loop  was  cut  and  the 
two  halves  crossed  on  one  side,  then  each  half  was  tied  at 
one  extremity  of  the  pedicle.  I noted  that  externally  the 
base  of  the  pedicle  almost  touched  the  sigipoid  flexure, 
forming,  in  fact,  one  layer  of  its  mesentery.  The  patient 
made  a rapid  recovery,  and  for  seven  years  enjoyed  her 
usual  good  health. 

In  May,  1890,  pains  in  the  left  loin  set  in,  and  after  a 
few  months  she  became  cachectic.  In  January,  1891,  a 
swelling  formed  in  the  loin ; afterwards  rigors  occurred. 
Pus  appeared  in  the  urine.  On  March  7th  she  was 
admitted  into  the  Samaritan  Hospital.  On  March  28th, 
after  due  deliberation  and  consultation  with  my  colleagues, 
I undertook  an  exploratory  operation,  opening  the  abdo- 
men by  an  incision  along  the  outer  border  of  the  left 
rectus.  Most  of  the  tumour  was  made  up  of  a mass  of 
small  intestine  firmly  adherent  to  contiguous  parts  and  to 
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a swelling  deep  back  and  liigb  up  in  the  loin,  evidently 
the  kidney.  I separated  the  intestinal  adhesions.  The 
right  kidney  did  not  feel  to  me  perfectly  healthy.  As  the 
left  kidney  was  in  a bad  position  for  removal,  and  the 
patient^s  general  health  unsatisfactory,  1 did  not  think  it 
right  to  attempt  the  extirpation  of  the  affected  organ. 
Had  the  tumour  been  a cystic  kidney,  suppurating  or 
otherwise,  and  not,  as  in  this  case,  surrounded  by  struc- 
tures in  a state  of  chronic  inflammation,  I should  have 
removed  it.  As  it  proved  afterwards,  the  patient  was 
even  less  fit  to  bear  an  operation  of  extreme  severity  than 
I expected. 

Before  closing  the  wound,  I examined  the  left  umbarl 
region  and  iliac  fossa  and  pelvis.  The  ureter  was  not 
dilated.  The  stump  of  the  ovarian  pedicle  was  healthy, 
and  the  structures  around  it,  as  well  as  the  tissues  along 
the  course  of  the  ureter,  were  free  from  any  sign  of 
inflammatory  thickening.  I introduced  a drainage-tube. 
It  was  removed  in  forty-three  hours,  as  only  a small  amount 
of  pale  serum  came  away.  A purulent  discharge,  however, 
escaped  from  the  wound  on  the  ninth  day,  and  continued 
for  several  weeks.  Pus  came  away  in  the  urine  ; symptoms 
of  phthisis,  however,  set  in,  and  the  patient  was  sent  to 
St.  Bartholomew's  Hospital,  where  she  came  under  the 
care  of  my  friend  Dr.  Samuel  West. 

The  patient  sank  rapidly  after  her  removal  to  St.  Bar- 
tholomew’s Hospital.  The  whole  left  lung  was  involved, 
and  tubercle  bacilli  were  found  in  the  sputum.  On  July 
14th  she  died,  forty  years  of  age.  Mr.  C.  Hubert  Roberts, 
house  physician,  kindly  informed  me  of  the  course  of  the 
case,  and  took  care  to  ensure  the  preservation  of  the 
internal  organs.  The  left  kidney,  the  seat  of  tubercular 
disease,  was  suppurating.  The  right  was  not  actively 
diseased. 

The  evidence  of  the  necropsy  tended  to  prove  that  the 
renal  disease  had  nothing  to  do  with  the  pedicle,  any  more 
than  it  could  be  said  that  the  state  of  the  pedicle  caused 
phthisis.  As,  however,  the  diseased  kidney  was  on  the 
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same  side  as  the  ligatured  pedicle,  1 thought  it  right  to 
give  the  negative  evidence  as  above  detailed.  There  was 
no  obstruction  of  the  ureter  nor  thickening  of  the  connec- 
tive tissue  along  the  course  of  that  duct,  and  no  true 
hydronephrosis  or  pyonephrosis.  The  kidney  disease  was 
tubercular.  No  evidence  of  tubercle  could  be  found  in 
the  uterus,  tubes,  or  ovaries. 

I examined  the  internal  organs  in  the  museum  of 
St.  Bartholomew’s  Hospital,  where  the  pedicle  is  now  pre- 
served. The  uterus  was  two  inches  long,  the  cervix  short 
and  thick,  the  os  circular.  The  right  ovary  measured  an 
inch  and  a quarter  in  length,  and  three-quarters  of  an  inch  in 
vertical  measurement.  The  surface  was  deeply  corrugated. 
One  dropsical  follicle  protruded  from  its  posterior  aspect. 
On  section,  its  interior  appeared  dull  red  and  almost  devoid 
of  follicles,  but  speckled  at  certain  points  with  white 
spots  representing  old  corpora  lutea.  The  patient  had 
ceased  to  menstruate  after  February  13th,  1891,  The 
tube  was  of  senile  type,  long  and  thin,  with  ill-developed 
fimbriye. 

The  pedicle  was  reduced  to  a hard  tuberosity,  close  to 
the  left  cornu  of  the  uterus.  It  was  barely  over  a 
quarter  of  an  inch  broad,  and  no  trace  of  the  ligature 
could  be  found  on  snipping  into  its  substance.  It  con- 
sisted of  the  stump  of  the  left  Fallopian  tube,  and  a 
portion  of  broad  ligament  somewhat  condensed,  yet  capable 
of  being  frayed  out  to  the  extent  of  half  an  inch.  The 
hard  tissue  in  the  tuberosity  was  limited  to  the  tube. 

The  sigmoid  flexure  lay  close  to  the  pedicle,  being  con- 
nected with  the  uterus  by  a peritoneal  band  not  half  an 
inch  long  when  stretched.  The  tuberosity  representing  the 
stump  of  the  pedicle  lay,  in  fact,  on  the  free  edge  of  this 
band.  The  drawing,  by  Mr.  Leonard  Mark,  represents 
the  parts  as  just  described. 

There  can  be  little  doubt  that  the  best  way  to  secure 
the  pedicle  of  an  ovarian  tumour  is  by  the  ligature. 
Certain  points  must  always  be  observed.  Silk  should  be 
used.  China-twist  is  preferable  to  floss  silk,  and  the  liga- 
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tiire  should  never  be  too  thick.  No.  4 is  thick  enough 
for  a very  stout  pedicle  ; No.  3 is,  as  a rule,  sufficient. 
A strong  silk  of  moderate  thickjiess  makes  a deep  groove 


Siffntoid  flexure. 


Pedicle  of  ovarifin  cyst  eight  years  after  operation. 


in  the  pedicle  if  tied  firmly,  and  it  is  safest  to  bring  its 
ends  round  a second  time.  A thick  ligature  does  not 
make  so  good  a groove  whether  its  ends  be  brought 
round  once  only  or  twice.  The  outer  border  of  the 
pedicle,  including  the  pampiniform  plexus  and  ovarian 
artery,  should  be  secured  separately  with  No.  1 or  No.  2 
silk  whenever  the  pedicle  is  broad  or  short,  and  also  in 
long  pedicles  when  the  vessels  in  question  are  seen  to  be 
large.  I know  of  two  cases  where,  in  the  practice  of  able 
operators,  slipping  of  the  pedicle  and  fatal  hgemorrhage 
followed  neglect  of  this  precaution,  and  other  cases  of  this 
accident  have  been  reported  to  me.  Sloughing  of  the 
ligatured  pedicle  is  extremely  rare. 

The  changes  which  the  pedicle  and  the  ligature  undergo 
are  subjects  of  high  interest.  All  authorities  seem  agreed 
as  to  the  effects  of  ligature  on  the  pedicle.  The  tissues 
of  the  pedicle,  consisting  nearly  always  of  broad  ligament, 
bulge  over  the  groove  made  by  the  ligature  and  thus  come 
in  contact  with  one  another.  Hence  the  importance  of 
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using  a silk  neither  too  thick  nor  too  thin  to  make  a good 
gi'oove.  Lymph  is  thrown  out,  it  organises,  and  the 
tissues  thus  become  histologically  continuous,  the  ligature 
being  entirely  covered.  The  vitality  of  the  distal  part  of 
the  stump  is  easily  maintained,  whilst  these  changes  are 
being  established,  by  the  warm  and  uniform  temperature 
of  the  interior  of  the  abdomen  and  the  protection  of  the 
soft,  smooth-walled  intestines. 

This  union  of  the  bulging  tissues  of  the  stump  has  long 
been  recognised.  Spiegelberg,  Waldeyer,  Masslowsky, 
Bantock,  and  myself  have  demonstrated  it.  I have  pre- 
pared several  specimens,  now  in  the  Museum  of  the  Eoyal 
College  of  Surgeons  (Pathol.  Series,  Nos.  4558 — 60).  It 

is  also  seen  in  a specimen  in  the  St.  Thomas’s  Hospital 
Museum  (F.F.  48),  and  I believe  that  similar  examples 
are  to  be  found  in  other  collections.  I have  already  dis- 
cussed the  subject  at  length  elsewhere. 

The  changes  in  the  pedicle,  as  just  described,  are,  I 
believe,  universally  admitted.  There  can  be  little  doubt 
that  the  ligature  is  nearly  always  absorbed,  but  surgeons 
are  not  so  ready  to  admit  this  theory.  Spiegelberg  and 
Waldeyer  first  demonstrated  by  experiments  on  the  cornua 
uteri  of  animals  that  leucocytes  force  their  way  between 
the  fibres  and  the  silk,  and  thus  break  up  the  ligature. 
Yet  many  surgeons  believe  that  the  ligature  simply  be- 
comes encapsuled,  or  eats  its  way  out  of  the  pedicle. 
Experience  shows  that  the  leucocyte  theory  is  quite 
correct. 

Ballance  and  Edmunds  note  that  “ in  two  post-mortem 
examinations  on  cases  in  which  ovariotomy  had  been  per- 
formed some  considerable  time  previously,  we  had  the 
opportunity  of  looking  for  the  silk  ligatures  which  had 
been  used  for  the  peduncles  ; one  case  was  eighteen  months 
after  operation,  and  here  only  the  knot  of  the  ligature 
could  be  found ; * the  other  was  three  years  after  opera- 

* This  is  a conclusive  proof  of  absorption,  however  the  absorption  may  be 
effected.  Had  the  ligature  eaten  its  way  through  the  pedicle,  the  loop,  if 
found,  would  have  been  entire  and  unnbsorbed. 
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tioii,  and  in  tliis  case  no  trace  of  tlie  silk  ligature  was  dis- 
coverable.” 

The  authors  describe  Dent’s  case,  where  kangaroo-tendon 
ligatures  were  used  for  the  carotid  and  subclavian  arteries  ; 
the  patient  died  on  the  tenth  day.  The  ligatures  were 
examined  under  the  microscope.  The  tendon  was  infil- 
trated with  small  round  granulation-cells,  which  had  pene- 
trated into  the  interfascicular  spaces  and  tended  to  split 
the  tendon  into  longitudinal  bands. 

The  invasion  of  silk  as  well  as  tendon  ligatures  by 
leucocytes  has  been  demonstrated  not  only  by  Spiegelberg, 
Waldeyer  and  Masslowsky,  but  also,  in  the  case  of  arteries, 
by  Ballance  and  Edmunds.  The  ovarian  pedicle  is  better 
placed,  being  more  protected  than  most  arteries,  to  allow 
of  this  salutary  process  of  absorption  of  its  ligature. 
Mr.  Langton  has  used  floss  silk  for  arteries,  and  the  cells 
get  between  the  loose  fibres  of  that  material  more  speedily 
than  they  penetrate  China-twist,  which  is  employed  for 
ovarian  pedicles.  Thomson,  of  Dorpat,  in  the  course  of 
experiments  made  with  different  ligatures  to  determine 
which  were  best  for  suture  of  the  uterus  in  Cmsarean 
section,  found  that  carbolised  catgut  was  absorbed  in  ten 
days,  excepting  the  loop  of  the  ligature,  hence  it  is 
dangerous.  Chromic  cat-gut  and  silkworm-gut  remained 
quite  unchanged  at  the  end  of  sixty-four  days.  Silk  was 
partly  absorbed  in  fifty  and  entirely  absorbed  in  sixty-four 
days,  a safe  period  for  absorption.  In  the  St.  Thomas’s 
Hospital  specimen,  F.F.  48,  already  noted,  “ the  peduncle 
had  been  tied  nine  months  previously  with  silk  which  is 
now  partly  absorbed.”  In  fact,  there  can  be  no  doubt 
that  absorption  of  the  silk  is  the  usual  and  the  normal 
change  in  ovarian  pedicles. 

There  can  be  little  doubt  as  to  what  kind  of  silk  is  the 
best  for  the  ovarian  pedicles.  China-twist  has  stood  the 
test  of  experience.  Mr.  Treves  observes  that  “ this  mate- 
rial has  a disposition  to  kink  and  to  curl  up  even  after  it 
has  been  soaked  in  water  for  some  time.”  He  is  speaking, 
however,  of  its  employment  for  sutures.  When  applied  to 
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the  pedicle,  it  can  hardly  get  so  dry  as  when  used  for  the 
union  of  external  wounds.  Plaited  or  braided  silk,  as  far 
as  ligature  of  the  pedicle  is  concerned,  seems  to  possess 
no  special  advantages,  and  the  same  may  be  said  of  floss 
silk  which,  though  it  allows  of  the  free  entrance  of  leuco- 
cytes between  its  flbrils,  as  Mr.  Langton  has  shown,  is  more 
liable  than  China  twist  to  slip. 

In  the  above  remarks  on  the  manner  in  which  the  liga- 
ture is  absorbed,  it  is  taken  for  granted  that  the  silk  has 
been  skilfully  applied  and,  above  all  that  it  is  clean.  A 
silk  containing  septic  material  may  readily  set  up  very 
serious  pathological  changes. 

The  real  or  alleged  disadvantages  of  the  ligature  must 
now  be  discussed.  In  “ Tumours  of  the  Ovary  ” I showed 
that  as  far  as  the  evidence  of  necropsies  can  guide  us,  the 
cause  of  death  after  ovariotomy  lies,  as  a rule,  elsewhere 
than  in  the  pedicle.  When  the  pedicle  is  the  seat  of  a 
change  to  which  a patient^s  death  may  fairly  be  attributed, 
that  change  is  usually  a slough  of  the  base  of  a cyst,  or  a 
piece  of  colloid  material  left  behind,  or  an  abscess,  or  plug- 
ging of  large  veins  due  to  damage  of  the  parts  by  the 
transtixing-needle  or  ligature.  The  sloughing  of  a great 
piece  of  tissue  left  on  the  distal  side,  a piece  too  extensive 
to  get  early  and  free  nutrition  from  the  proximal  side,  will 
place  the  patient  in  extreme  peril. 

Such  conditions  are  hardly  ever  seen  in  these  days. 
The  cyst-wall  must  be  got  away  entire,  or  if  the  base 
remain  on  the  surface  of  the  stump,  it  must  be  trimmed 
away  ; the  same  rule  applies  to  colloid  or  sarcomatous 
material.  The  surgeon  must  avoid  transfixing  a vein  and 
must  not  leave  too  much  tissue  on  the  distal  side  of  a liga- 
ture. Knowlege  of  the  parts  and  confidence  in  the  justifi- 
ability of  ovariotomy  permit  of  gentler  manipulation,  for 
it  is  the  igmorant  hand  that  is  rough.  Hence  the  pedicle 
is  less  tightly  grasped,  less  pinched  and  pulled  about  than 
it  used  to  be.  I know  of  one  case  where  it  was  probably 
the  rough  handling  of  the  surgeon  who  had  not  performed 
ovariotomy  before,  that  caused  a free  parametritic  exuda- 
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tioii  in  tlie  broad  ligament  below  tbe  pedicle.  Tlie  pedicle 
is  a tender  thing  and  must  not  be  bruised,  nor  is  there 
any  difficulty  in  avoiding  all  bruising  during  the  necessary 
manipulations. 

Above  all,  the  surgeon  must  avoid  thick  silk.  Dr, 
Playfair’s  case,  recently  exhibited  before  the  Society,  where 
a very  thick  ligature  in  three  loops  had  been  applied  to 
the  pedicle  of  a diseased  ovary  and  tube,  and  discharged, 
is  not  strictly  an  example  of  ligatured  ovarian  pedicle. 
The  tissues  of  the  pedicle  of  a tumour  of  the  ovaiy  are 
usually  healthy,  but  the  pedicle  of  old  inflamed  appendages 
is  always  made  up  of  diseased,  if  not  of  actively  inflamed 
or  even  suppurating  tissues.  Yet  in  the  case  of  inflam- 
matory disease  of  the  ovary  and  tube,  the  ligature  still 
seems  the  best  form  of  treatment.  No  other  method  of 
securing  the  pedicle  can  overcome  the  disadvantages  of 
leaving  diseased  tissue  behind.  Here  it  is  more  than  ever 
important  not  to  use  thick  silk.  In  Dr.  Playfair’s  case, 
the  operator  admitted  that  no  thinner  silk  was  at  hand 
when  he  operated  ; so  he  had  no  choice  bnt  to  use  the 
stout  material  figured  in  Dr.  Playfair’s  paper. 

In  Dr.  Milne  Chapman’s  case,  a silk  ligature  was  dis- 
charged from  the  lower  angle  of  an  ovariotomy- wound  nine 
weeks  after  operation.  The  patient  was  rather  a sickly 
woman,  aged  64.  More  silk  than  usual  had  been  required 
to  secure  the  pedicle,  “ hence  perhaps  the  passing  of  the 
ligature.”  No  antiseptic  had  been  used  either  during  or 
after  the  operation,  and  no  rise  of  temperature  had  occurred. 
No  notice  of  the  thickness  of  the  ligature  is  given  in  the 
original  report.  In  reply  to  a letter  which  I addressed  to 
him.  Dr.  Chapman  kindly  gave  me  the  desired  information. 
“ I used,”  he  wrote,  “ too  much  silk  and  silk  of  too  great 
thickness.  No.  5 braided,  and  used  two  ligatures.  I had 
been  troubled  before  by  breaking  ligatures,  and  also  in  the 
previous  case  to  the  one  referred  to,  by  the  edge  of  the 
pedicle  slipping  out  of  one  loop  of  the  Stafl^ordshire  knot 
which  necessitated  my  removing  the  ligature  and  applying 
another.”  Most  assuredly  the  safe  ligation  of  the  pedicle 
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is  tlie  first  tiling'  to  be  considered.  The  best  way  to  avoid 
snapping  of  silk  ligatures  (it  being  taken  for  granted  that 
the  material  is  in  good  order  before  use)  is  to  avoid  fancy 
knots,  in  which  the  thread  winds  repeatedly  in  and  out, 
offering  many  points  where  one  portion  frays  another  as 
the  ligature  is  drawn  tight.  Lastly,  in  Dr.  Chapman’s 
case  the  discharge  of  the  ligature  might,  after  all,  have 
been  the  result,  not  the  cause,  of  some  complication  set  up 
by  other  agencies. 

Drs.  J.  H.  Thompson  and  Pandolfi’s  case  where  the  liga- 
ture ulcerated  into  the  bladder*  must  be  set  aside,  as  it 
was  not  an  instance  of  complete  intra-peritoneal  ligature. 
The  ends  of  the  threads  were  left  outside  the  wound  and 
cut  short  at  the  end  of  eleven  weeks. 

The  case  of  discharged  ligatures  in  M.  Quenu’s  case  re- 
jiorted  by  M.  Terrier  must  also  be  rejected.  The  opera- 
tion was  not  ovariotomy  but  removal  of  the  uterus  for 
fibroid  disease,  together  with  the  ovaries  which  were  the 
seat  of  proliferous  tumours.  A large  number  of  ligatures 
was  discharged  through  the  vagina,  after  the  formation 
of  abscess.  Hence  this  case  cannot  be  quoted  by  objectors 
to  ligature  of  ovarian  pedicles.  Dr.  W.  Goodell  has  in- 
advertently included  it  under  his  notes  of  cases  of  dis- 
charged ovarian  pedicle  ligatures. 

Dr.  W.  Goodell  notes  that  in  two  cases  of  his  own  the 
ligature  was  discharged  “ without  doing  harm,”  but  he 
gives  no  particulars.  Hegar’s  remarkable  case  of  dis- 
charge of  a ligatured  stump  through  the  rectum  has  already 
been  referred  to  in  my  own  writings. 

Dr.  Keith  prefers  the  cautery  to  the  ligature,  but  in  the 
cases  in  this  distinguished  authority’s  experience,  quoted  by 
Goodell,  catgut-ligatures  were  used,  not  silk,  and  in  one.  Dr. 
Keith  states,  “ some  thick  catgut-ligatures  had  been  used 

* As  in  Dr.  Haig  Ferguson’s  case  (‘  Edinburgh  Med.  Journ.,’ Mai  ch,  1893, 
p.  863),  “ Phosphalic  calculi  passed  |3er  urethram,  in  which  the  nucleus  of  the 
largest  was  formed  by  ‘ a silk  ligature.'  ” The  ovaries  and  tubes  had  been 
removed  a year  before,  for  inflammatory  mischief.  No  note  is  made  of  the 
thickness  of  the  silk,  or  the  knot.  fSec  observations  on  Dr.  Playfair’s  case. 
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to  a very  thick  omentum.  Several  of  the  knots  came  away 
through  the  wound^  and  after  weeks  of  horrible  suffering 
from  cystitis,  a thick  knot  of  catgut,  with  the  loop  but  little 
absorbed,  was  passed  by  the  urethra.^’  Hence  the  cases 
do  not  precisely  coincide  with  the  subject  of  this  commu- 
nication, in  which  it  is  assumed  that  silk  is  used  for  the 
ligature.  Thomson  of  Dorpat’s  experiment,  already  quoted, 
shows  its  superiority  to  catgut. 

Dr.  William  Taylor  draws  a gloomy  picture  of  the 
prospects  of  a patient  who  bears  a ligatured  pedicle.  He 
gives  carefully  prepared  details  of  a case  where  he  believes 
that  malignant  disease  was  set  ujd  by  the  irritation  of 
the  ligature.  In  certain  points  it  bears  a resemblance 
to  my  own  case,  described  at  the  beginning  of  this 
memoir. 

In  1883  a surgeon,  with  whom  Dr.  Taylor  was  person- 
ally acquainted,  removed  a left  ovarian  tumour.  The 
cautery  and  no  ligature,  Dr.  Taylor  informs  me,  was  applied 
to  the  pedicle.  The  right  ovary  appeared  healthy,  but  it 
was  removed  lest  it  should  become  the  seat  of  future 
disease.  The  surgeon  “ applied  a double  silk  ligature, 
removed  the  ovary,  and  allowed  the  ligatured  stump  to  fall 
back  into  the  abdomen.”  Dr.  Taylor  further  informs  me 
that  no  note  has  been  kept  of  the  size  of  the  silk  used  in 
the  ligature.  Three  years  later  the  patient  suffered  from 
an  offensive  watery  discharge  from  the  uterus,  which  lasted 
for  two  years.  Five  years  after  the  operation  the  right 
foot  and  leg  became  very  swollen,  indeed,  almost  gan- 
grenous. Dr.  Taylor  believed  that  the  open  remnant  of 
Fallopian  tube  which  had  previously  allowed  its  discharges 
to  escape  into  the  uterus  had  become  occluded.  This  com- 
plication has  set  up  a pelvic  abscess  which  retarded  the 
circulation.  The  leg  recovered.  In  September,  1889,  a 
large  tumour  was  found  reaching  from  the  liver  to  the 
right  iliac  space.  Suppression  of  urine  occurred  and 
proved  fatal. 

At  the  necropsy  “ the  pedicle  on  the  left  side  presented 
no  signs  of  prolonged  irritation,  there  being,  in  fact,  a 
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marked  absence  of  thickening  either  in  or  around  it. 
The  right  pedicle  had,  on  the  other  hand,  been  the  seat 
of  ranch  and  prolonged  irritation,  the  evidence  of  this 
being  found  in  the  jn-esence  of  dense  fibrons  adhesions  in 
its  neighbourhood,  especially  posteriorly  where  the  pedicle 
was  incorporated  with  the  parts  in  front  of  the  sacrum  and 
adjoining  pelvis.  On  the  uterine  side  of  what  looked  like 
the  seat  of  ligature  there  was  a four-chambered  cyst, 
about  the  size  of  a sm.all  walnut,  which  contained  puru- 
lent-looking material.  The  bladder  and  parts  in  front  of 
the  uterus  appeared  normal,  but  behind  the  uterus  and  in 
the  pelvis  round  the  rectum  there  was  much  fibroid 
thickening  ; the  thickening  extending  to  and  involving  the 
walls  of  the  rectum.  This  condition,  extending  upwards 
along  the  connective  tissues  in  front  of  the  spine,  pro- 
duced a like  thickening  and  induration  in  them,  and  in  it 
both  ureters  were  embedded,  the  left  being  so  surrounded 
by  this  new  tissue  as  to  lead  to  its  complete  blocking, 
while  the  right  was  not  so  completely  blocked.”  . . . . 
There  was  advanced  hydronephrosis  in  the  left  kidney. 
The  right  kidney  was  large  and  swollen.  The  new 
tissue  involved  the  head  of  the  pancreas  and  the  supra- 
renal capsules.  'J'he  liver  contained  whitish  malignant 
nodules. 

Under  the  microscope  the  new  tissue  was  found  to  be 
chiefly  fibrous,  but  it  included  an  adenomatous  structure, 
suggesting  and  in  parts  closely  resembling  proliferous 
cysto-adenoma  of  the  ovary.  In  the  liver  the  struc- 
ture of  the  nodules  was  more  that  of  an  ordinary  carci- 
noma. 

Though  suspending'  judgment  Dr.  W.  Taylor  concludes  : 
“ Meanwhile  the  opinion  may  be  expressed  that  the  irri- 
tation round  the  ligature  appeared  to  be  the  starting 
point  of  an  irritation  («fc)  which  acquired,  if  it  did  not 
oi'iginally  possess,  malignant  characters,  and  led  to  the 
condition  briefly  sketched  in  this  report.” 

Dr.  Taylor  further  informs  me  that,  about  two  years 
since,  the  sister  of  this  patient  had  one  ovary  removed  in 
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tlie  Colonies.  Returning  to  England  she  bore  a healthy 
child.  After  convalescence  was  fairly  established,  she 
again  turned  ill  and  died  in  a few  weeks.  The.  cause  of 
death  was  obscure,  and  there  was  no  necropsy.  Dr. 
Taylor  does  not  know  whether  the  ligature  or  the  cautery 
was  applied.  The  published  case  requires  some  comment. 
In  my  own,  as  in  Dr.  Taylor’s,  there  was  kidney  disease 
on  the  side  where  lay  the  pedicle.  But  there  was  no 
obstruction  of  the  ureter  arid  no  thickening  of  the  tissues 
along  the  ureter,  or  even  in  the  immediate  neighbourhood 
of  the  pedicle.  The  renal  disease  was  tuberculous  and 
corresponded  to  the  state  of  the  lungs,  and  there  was  no 
tubercle  in  the  pelvis.  Again,  in  my  case,  there  was  no 
new  growth. 

In  Dr.  Taylor’s  case,  on  the  other  hand,  both  ureters 
were  obstructed  and  both  kidneys  diseased.  The  renal 
disease,  which  proved  fatal,  was  caused,  at  least  in  part, 
by  the  blocking  of  the  ureters.  The  chief  point  to  be 
decided  is  the  nature  of  the  new  tissue  which  blocked  the 
ureters.  Firstly,  there  was  a four-chambered  suppurating 
cyst  on  the  uterine  side  of  the  seat  of  ligature.  Secondly, 
the  new  tissue  had  spread  far  and  wide  and  closely  resem- 
bled “ proliferous  cysto-adenoma  of  the  ovary,”  or  even, 
in  certain  parts,  “ ordinary  carcinoma.” 

It  is  hard  to  see  how  the  ligature  could  develop  a 
four-chambered  cyst  about  the  size  of  a small  walnut.” 
This  cyst  and  the  malignant  or  semi-malignant  growth 
which  developed  so  widely  in  the  abdomen,  suggest  simple 
recurrence  in  the  stump  of  the  right  ovary  of  the  disease 
which  attacked  the  left  ovary  ; recurrence  of  the  new 
growth  after  a type  nearer  to  malignancy  than  that  of 
the  first  tumour.  Induration  produced  by  a ligature  is 
simply  the  well-known  hardness  of  parametritis.  But 
malignant  degeneration  of  parametritic  deposit  is  almost 
if  not  quite  unknown.  In  short,  the  theory  that  the  evil 
termination  of  this  case  was  due  to  the  ligature,  must 
remain  very  doubtful.  If  the  ligature  did  set  up  malig- 
nant disease,  the  complication  is,  at  the  worst,  exti’emelv 
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rare,  and  can  hardly  influence  the  operator  in  his  choice 
of  a means  of  securing  the  pedicle. 

Drs.  Thomas  and  Skene  Keith  remain  the  great  advocates 
of  the  cautery,  “ The  cautery, Dr.  Skene  Keith  observes 
in  an  article  published  in  April,  1892,  has  still  advan- 
tages over  the  ligature,  the  chief  one  being  that  if  there 
be  bleeding  it  will  occur  at  once,  and  not,  as  is  the  case 
with  the  ligature,  some  time  after  the  abdomen  has  been 
closed.  When  the  pedicle  is  specially  broad,  the  cautery 
does  admirably.  On  the  other  hand,  when  thin  and  easily 
compressible,  the  ligature  is  as  safe,  and  perhaps  some- 
what more  ea.sily  applied.”  Baker  Brown’s  clamp  remains, 
in  Dr.  S.  Keith’s  opinion,  the  best  instrument  for  cauteri- 
sation, Dr.  Keith  admits  that  he  has  personally  had 
greater  experience  of  the  ligature  than  of  the  cautery. 
He  adds  that  he  will  probably  use  the  cautery  more  in 
future,  “ employing  the  ligature  only  for  slender  pedicles, 
and  also,  of  course,  for  cases  requiring  enucleation,  in 
these  latter,  it  not  being  necessary  to  treat,  en  masse,  large 
portions  of  tis.sue.” 

In  his  advocacy  of  the  thinnest  possible  ligature,  most 
operators  will  agree  with  Dr.  S.  Keith.  “ The  ligature 
of  silk  ought  to  be  just  so  thick  as  to  withstand  the  strain 
the  operator  can  put  upon  it ; there  is  not  any  advantage 
in  having  it  thicker.”  He  rightly  recommends  simplicity 
in  the  form  of  knot,  and  the  manner  in  which  it  is  tied  ; 
I referred  to  this  subject  in  relation  to  Dr.  Chapman’s 
case.  Dr.  Keith’s  observation  that  the  bleeding  will  occur 
at  once,  in  the  case  of  the  cautery,  often  applies  to  the 
ligature,  that  is  to  say,  if  the  pedicle  be  carefully  exa- 
mined after  the  tumour  has  been  cut  away,  the  operator 
can  usually  detect  if  the  silk  is  getting  loose.  In  a 
specially  broad  pedicle,  the  ligature  is  not  always  difficult 
of  application.  The  separate  securing  of  the  ovarian 
vessels  is  the  great  safeguard.  It  must  be  observed 
that  Dr.  Keith  bases  his  preference  for  the  cautery  on  the 
question  of  haemorrhage,  rather  than  on  the  risk  of  late 
complications  around  the  stump.  The  experience  of  the 
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Samaritan  Hospital  shows  that  the  danger  of  hsemorrhage 
after  ligature  is  very  slight,  and  that,  with  certain  pre* 
cautions,  it  may  be  practically  avoided  altogether. 

Hence  we  must  conclude  that  the  disadvantages  of  the 
ligature  are  but  trifling,  for  whilst  pathology  shows  that 
it  produces  rapid  changes  in  the  pedicle  by  which  that 
structure  is  reduced  to  a mere  knob  of  tissue  and  the 
silk  itself  absorbed,  the  alleged  bad  results  can  mostly  be 
referred  to  certain  avoidable  errors  in  this  method  of 
treatment.  I have  here  shown  that  many  cases  which 
have  been  quoted  as  evidence  against  the  ligature  are 
either  not  examples  of  complete  intra-peritoneal  ligature 
of  ovarian  pedicles,  or  are  too  meagrely  reported  to  be  of 
value,  or  are  of  doubtful  interpretation.  The  ligature  is 
the  favourite  appliance  for  the  ovarian  pedicle,  and  expe- 
rience has  justifled  that  favour. 
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